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Abstract
Within the last decade, interest in online gambling has increased. This pilot study examined online gambling
among students to identify the extent to which student Internet gamblers manifest a propensity for problem
gambling and to understand ifmood states at various times are predictors of problem gambling. A questionnaire
was administered to 127 student Internet gamblers. In addition to questions asking for basic demographic data,
the questionnaire included the Positive and Negative Affect Schedule (PANAS) and the South Oaks Gambling
Screen (SOGS). Results showed that approximately one in five online gamblers (19%) was defined as a probable
pathological gambler using the SOGS. Among this sample, results also showed that problem gambling was best
predicted by negative mood states after gambling online and negative mood states more generally.
Introduction
The introduction of Internet gambling has causedmuch concern and debate because it is believed that the
Internet may facilitate problematic gambling behavior.1 As a
result of the almost exponential growth of the Internet along
with people’s desire to gamble, an increasing number of
online gambling and betting opportunities are available. In
1997, approximately 30 gambling Web sites were available.2
By 2007, an estimated 3,000 gamblingWeb sites existed on the
Internet.3According to the latest BritishGambling Prevalence
Survey,4 overall only a small proportion of the population
(6%) had gambled via the Internet in the previous year, al-
though this was a significant increase from the previous sur-
vey in 1999 that showed less than 1% had gambled on the
Internet.5 Although relatively small, the increase in online
gambling participation is clearly evident. Furthermore, the
most recent British Gambling Prevalence Survey found that
the rate of problem gambling was 5% among Internet gam-
blers but only 0.5% among those who had never accessed the
Internet to gamble.6
Empirical research into online problem gambling is rela-
tively limited. Evidence to date suggests a relationship be-
tween Internet gambling and problem gambling, but it is far
from conclusive. However, a small number of self-selected
sample studies suggest there is a relationship.7–9 Research by
Wood and Williams9 on a self-selected sample of Internet
gamblers (n¼ 1,920) in North America highlighted a strong
relationship between Internet gambling and problem gam-
bling with 43% of the sample meeting the criteria for either
moderate or severe problem gambling. Another survey car-
ried out on a self-selected sample in the United States also
found that Internet gamblers were more likely than non–
Internet gamblers to be problem gamblers.8
Griffiths and Barnes7 examined differences between a self-
selected sample of 473 student Internet gamblers and non–
Internet gamblers. Internet gamblers were more likely to be
male than female, more likely to be problem gamblers than
non–Internet gamblers, and males were significantly more
likely than females to be problem Internet gamblers. They
suggested the structural and situational characteristics of In-
ternet gambling may have a negative psychosocial impact on
Internet gambling. Other research has focused on specific
online gambling activities and problem gambling. For ex-
ample, Wood et al.10 studied student online poker players
and reported that nearly one in five of their sample (18%)
were problem gamblers according to DSM-IV criteria.11
The findings from Wood et al.10 demonstrated that prob-
lem gambling among student online poker players was best
predicted by negative mood states after playing and by
playing to escape from problems. Negative mood states were
experienced as a consequence of gambling, which in turn
facilitated the need for many of the gamblers to modify their
mood through playing again. In addition, heart rate mea-
surement studies suggest gambling is an exciting behav-
ior, and some form of arousal is vital in reinforcing that
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behavior.12 The pathway model of problem gambling theo-
rizes that gamblers who are emotionally unstable use gam-
bling to alter mood states and=or to meet psychological
desire.13 Evidence from numerous studies, focusing on dif-
ferent gambling activities, shows that both mood states and
escapism reinforce gambling behavior.14,15 Research also
suggests a close link between problem gambling and mood
disorders such as manic depression.16 The aim of the current
study was to identify to what extent student Internet gam-
blers manifest a propensity for problem gambling, in order to
extend research on the relationships among online gambling,
problem gambling, and mood states. Based on past literature,
it was hypothesized that (a) a high negative mood state
would significantly predict problem gambling, (b) a high
positive mood state while gambling online would signifi-
cantly predict problem gambling, and (c) a high negative
mood state directly after gambling online would significantly
predict problem gambling.
Method
Participants
A total of 127 participants took part in the study (86males,
41 females). All participants were self-defined online gam-
blers who had participated in at least one online gambling
experience in their lifetime. Their average age was 20.8 years
(SD¼ 1.9 years). Participants were mostly recruited from a
university in theMidlands area of the United Kingdom. This
particular university is representative of a wide geographical
location because it attracts students from a large number of
cities across the United Kingdom.
Design and materials
A questionnaire with 100 closed questions was constructed
that included three main sections: questions concerning de-
mographic information, questions from the South Oaks
Gambling Screen (SOGS), and questions from the Positive
and Negative Affect Schedule (PANAS).
Demographics. Questions were asked relating to sex,
age, and frequency of online gambling with participants in-
dicating how often they gamble online on average (i.e., less
than once a week, once a week, 2 to 5 times a week, and every
day).
South Oaks Gambling Screen (SOGS). The SOGS was
developed by Lesieur and Blume17 and contains 20 questions
on gambling behavior (e.g., Did you ever gamble more than
you intended? Have people criticized your gambling? Have
you ever felt guilty about the way you gamble or what
happens when you gamble?). Those scoring less than 3 on the
SOGS are operationally defined as non–problem gamblers,
while those scoring 3 to 4 are defined as a problem gamblers
and those scoring 5 or more are defined as a probable path-
ological gamblers.
Positive and Negative Affect Schedule (PANAS). The
PANAS, was developed by Watson et al.,18 contains 10 ad-
jectives describing negative moods (distressed, upset, guilty,
scared, hostile, irritable, ashamed, nervous, jittery, afraid)
and 10 adjectives describing positive moods (interested, ex-
cited, strong, enthusiastic, proud, alert, inspired, determined,
attentive, active). Participants indicate to what extent each
word describes how they feel at a certain point in time by
using a 5-point Likert scale (from very slightly or not at all to
extremely).Mean scores on each scale of the PANAS can range
from 10 to 50. The psychometric properties of the PANAS
have been investigated.18 Both subscales show satisfactory
internal consistency on large student samples. Internal con-
sistency measuring mood states over different time frames,
ranging from at the moment to in general always exceeded 0.84.
Test–retest reliability for the negative mood states and the
positive mood states subscales were 0.69 and 0.72 respec-
tively. Validity has been demonstrated by the independence
of the two subscales, r¼"0.09. In this study, the PANASwas
used to measure participants’ mood states at three different
stages: how they felt (a) generally, (b) while gambling online,
and (c) directly after gambling on the Internet.
Procedure
Approximately 3,000 students at universities in the Mid-
lands area of the United Kingdom were asked, via e-mail, to
participate in a study on Internet gambling. The latest British
Gambling Prevalence Survey showed that 6% of the pop-
ulation had gambled online in the past year, so it was
estimated that of the students who had been contacted, ap-
proximately 180 would have had gambled online. Given that
127 participants responded, it was considered that the online
sample was fairly representative. Online gamblers had a
choice of filling out the questionnaire online or offline. Data
were collected over a period of 8 weeks, and all respondents
were assured of both confidentiality and anonymity. Ethics
approval for the study was granted by the researchers’ uni-
versity Ethics Committee.
Data analysis
The research aims were addressed by three separate sta-
tistical analyses: (a) the association between the type of
gambler and the frequency of gambling was investigated by
tabulating the frequency of gambling against the type of
gambler as defined by the SOGS scores; (b) the association
between problem gambling behavior and frequency of gam-
bling behavior was investigated by means of a linear re-
gression with problem gambling behavior as the dependent
variable and frequency of online gambling as the predictor
variable; (c) the relationship between problem gambling be-
havior and mood states was investigated by means of a
standard multiple regression with the SOGS score for prob-
lem gambling as the dependent variable and the six PANAS
mood state measures as the predictor variables. These pre-
dictor variables were general negative mood state, negative
mood state while gambling online, negative mood state after
gambling online, general positive mood state, positive mood
state while gambling online, and positive mood state after
gambling online.
Results
Results indicated that 19% of the sample (n¼ 24) were
classified as probable pathological gamblers. A further 18%
(n¼ 23) were classified as potential pathological gamblers,
and 63% (n¼ 80) were defined as non–problem gamblers.
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Although 63% of respondents were non–problem gamblers,
41% (n¼ 52) endorsed one or two of the SOGS responses
affirmatively (see Table 1).
Table 1 shows that as the severity of the problem gambling
classification increases, the frequency of gambling also in-
creases, particularly in the ‘‘2 to 5 times a week’’ and ‘‘daily’’
categories. Because no control group was used in this study,
one-sample t tests were conducted on the mean scores of each
of the mood state measures comparing them against the scale
norm of 30. They were all significantly different except for
positive affect while gambling. The mean scores for the re-
spondents’ general mood states were 19 (of 50) (t¼"16.68,
df¼ 126; p< 0.001) on the negative affect scale and 31 (of 50)
(t¼ 2.19, df¼ 126; p< 0.05) on the positive affect scale. The
mean scores for the respondents’mood states while gambling
online were 21 (of 50) (t¼"13.84, df¼ 126; p< 0.001) on the
negative affect scale and 29 (of 50) (t¼"0.74, df¼ 126;
p> 0.05) on the positive affect scale. The mean scores for the
respondents’ mood states after gambling online were 21 (of
50) (t¼"12.17, df¼ 126; p< 0.001) on the negative affect scale
and 22 (of 50) (t¼"12.33, df¼ 126; p< 0.001) on the positive
affect scale.
The mean scores of each mood state variable over the
whole sample corresponded well with previously tested
samples consisting of undergraduates enrolled in various
psychology courses18 (i.e., general negative mood state
mean¼ 18.6, SD¼ 7.7; positive mood state while gambling
online mean¼ 29.4, SD¼ 8.7; negative mood state directly
after gambling online mean¼ 20.6, SD¼ 8.7). Therefore, the
data on mood state collected from the present study appear
fairly representative of other populations. Additionally, the
mean scores showed that the overall sample reported more
positive affects during gambling (M¼ 29.4) compared to less
positive affects directly after gambling online (M¼ 21.9). An
independent samples t-testwas carried out to see if there was
statistically significant difference in mean values between
positive mood states during and directly after gambling on-
line. Results showed that there was a statistically significant
difference between the means of the two conditions (t¼ 7.48,
df¼ 252; p< 0.05).
A linear regression was performed to see if there was an
association between problem gambling behavior and fre-
quency of online gambling. The regression was a good fit
(adjusted R2¼ 0.14), indicating that 14% of the model can be
generalized to other populations. The variable of online
gambling frequency proved to be significant [F(1, 126)¼ 21.6,
p< 0.01]. The standardized regression coefficient also showed
that online gambling frequency was a good predictor of
problem gambling behavior (b¼ 0.383). As expected, there
was a significant positive relationship between the severity of
gambling behavior and the frequency of online gambling.
As the frequency of gambling increased, the number of
gambling-related problems increased.
Colinearity between the six independent measures of
mood states was assessed as part of the multiple regression.
Colinearity exists when a regression model has two or more
predictors with a strong correlation. If colinearity exists be-
tween two variables within regression analysis, it becomes
difficult to estimate their individual regression coefficients
reliably. The output for these diagnostic tests included (a) the
variance inflation factor (VIF; if the VIF is greater than ’10,
there is cause for concern, and if average VIF is far greater
than 1, regression may be biased); (b) the tolerance value (TV;
a TV below 0.1 indicates a serious problem; a TV below 0.2
indicates a potential problem); and (c) condition index (CI; a
CI greater than 30 is considered indicative of colinearity).19
Within the current regression model, the VIF values were all
below 10 (1.96–5.07), and the tolerance values ranged from
0.197 to 0.65. Five of themwere above 0.2 (ranging from 0.299
to 0.649), and the one at 0.197 is very close to the cutoff value.
Additionally, the largest CI was 21.83 (below the cutoff con-
dition index of 30 for colinearity). These results suggest there
is no colinearity within the data and the values for each
variable are not interchangeable. Thus, it is possible to obtain
unique estimates of the regression coefficients.
The analysis of variance (ANOVA) tests whether the re-
gression model is significantly better at predicting the out-
come than is making a best-guess prediction using the mean.
The regression model in this study was significant, as indi-
cated by the ANOVA results ( p< 0.001). Two of the six var-
iables that were measured also proved to be significant [F(6,
127)¼ 17.54, p< 0.001]. Thus, the regression model signifi-
cantly improves the ability to predict the outcome variable.
The general regression model was a good fit (adjusted
R2¼ 0.441), indicating that 44% of the model can be gener-
alized to other populations. The difference between the value
of R2 and the adjusted R2 for this model was small,
0.47" 0.44¼ 0.03, or about 3%. This indicates that if the
model were derived from the general population instead of
this sample, it would account for approximately 3% less
variance in the outcome. Consequently, the small difference
between the R values also suggests the model generalizes
well. The significant variables that predicted problem gam-
bling, as measured by SOGS scores, were negative mood
states in general and negative mood states directly after
gambling online. The standardized regression coefficients
showed that negative mood state after gambling online was
the best predictor of problem gambling (b¼ 0.617), and neg-
ative mood state more generally was the next best predictor
(b¼ 0.2). The other four SOGS scores did not significantly
predict problem gambling behavior (see Table 2).
Discussion
This study attempted to identify the extent to which stu-
dent Internet gamblers manifest a propensity for problem
Table 1. Association between Frequency of Online Gambling and Type of Gambler
Less than once a week Once a week 2 to 5 times a week Every day
Non–problem gamblers (n¼ 80) 71% 21% 5% 3%
Potential pathological gamblers (n¼ 23) 61% 17.5% 17.5% 4%
Probable pathological gamblers (n¼ 24) 25% 21% 42% 12%
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gambling and to understand if mood states at various times
are predictors of problem gambling. Perhaps the most salient
finding was that over one third of the sample (37%) was
classified with having some sort of gambling problem (i.e.,
potential pathological gambler, 18%; probable pathological
gambler, 19%). The frequency of online gambling among the
groups of gamblers suggested a strong association between
online gambling and problem gambling. This was empha-
sized by the fact that 75% of probable pathological gamblers
compared with only 29% of non–problem gamblers gambled
online at least once a week on average. Furthermore, 54% of
probable pathological gamblers gambled online at least twice
a week, giving further support for the link between online
gambling and problem gambling. When considering rates of
problem gambling among this sample compared to rates
among the general population, evidence suggests that Inter-
net gamblers are more likely than non–Internet gamblers to
develop problems. As well as relating to UK student–based
samples, the findings presented here are similar to research
carried out in other countries. The prevalence of moderate to
severe problem gambling in a Canadian adult population of
Internet gamblers was 43%9 compared to 37% in this study
(although itmust be noted that both studies used self-selected
samples).
The results indicate that students may indeed be vulnera-
ble to problem gambling on the Internet. With nearly 40% of
the sample gambling online at least once a week, this study
appears to confirm previous research on student online
gambling7,10,20 that Internet gambling is a popular form of
gambling among some students. It could perhaps be argued
that the Internet may be facilitating problems that were pre-
viously nonexistent and=or may be providing a highly ac-
cessible and convenient medium for those who are already
predisposed to problem gambling. In relation to mood states,
the best predictor for problem gambling among this sample
was the feeling of negative mood states directly after gam-
bling online. Another predictor was high scoring on the
negative affect scale more generally. The results from this
study suggest that problem Internet gamblers are people who
generally feel a broad range of negative mood states. These
moods (as measured by the PANAS) include anger, disgust,
scorn, guilt, fearfulness, depression, and so on. Overall, re-
spondents reported feeling more positive than negative while
gambling online. This suggests that while gambling online,
students generally feel fairly energetic, excited, and enthusi-
astic. However, feeling in a positive mood state while gam-
bling online was not a significant predictor of problem
gambling.
The negative impact that Internet gambling can have on
people’s mood states is supported by the differences in the
mean scores between the predictor variables. The mean score
for the respondents’ general negative mood state was lower
than for negative mood state after gambling online. This
suggests that gambling online has an increased negative affect
on a student gambler’s mood state. Participants also reported
feeling more positive when they gambled online compared to
positive mood state more generally, although they reported
feeling less positive overall directly after online gambling
when compared to positive mood more generally. It appears
that gambling online creates positive moods in the short term
(i.e., while gambling), which suggests that those who expe-
rienced greater negative feelings before and after gambling
online were more likely to gamble again in order to modify
theirmood state. This suggests that gambling is being used as
a response to block out negative mood states and supports
theories that hypothesize problem gambling as an escape-
based coping strategy15 while also providing empirical sup-
port for the pathway model of problem gambling.13
The study also supports the findings from Wood et al.,10
who found that negative mood states after gambling were a
strong predictor of problem gambling among their sample of
student online poker players. Most research on the relation-
ship between mood states and gambling has concentrated on
nonremote forms, such as slot machine gambling.14 Also,
findings from pokermachine players suggest that persistence
is accounted for by prior mood.21 The results also give some
support for several other studies that relate mood disorders
with problem gambling.16,22
There are a number of limitations to this study. The sample
was self-selected and as a result is not representative of the
general population. Also, the study examined all forms of
Internet gambling and did not differentiate between different
gambling types. This may be considered a limitation because
various online gambling activities have different character-
istics. For example, online poker is very different from online
bingo, which is very different from online lotteries. More re-
search is needed to compare problem gambling rates across
specific online gambling activities. Another possible limita-
tion concerns the scale used to measure problem gambling.
This study used the SOGS, which may overinflate the rate of
problem gambling.4,23,24 However, a recent review of the
literature concluded that the SOGS scale was valid.25 Finally,
the study used a relatively small number of participants, al-
though the fact that such significant differences were found in
a relatively modest population suggests the significant dif-
ferences are robust.
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